Molecular mechanisms that set the stage for DC-T cell engagement.
The unsurpassed capacity of dendritic cells (DC) to prime naive T cells is thought to depend on the formation of an immunological synapse. DC-SIGN, a C-type lectin exclusively expressed at the cell surface of DC, functions as an adhesion receptor facilitating T cell binding and priming through recognition of glycosylated ICAM-3 on naive T cells. Yet, DC-SIGN also mediates binding to pathogens such as HIV by recognizing glycosylated gp120. The scope of the present study was to investigate whether DC-SIGN upon recognition of its cellular ligand and pathogenic ligand affects DC synapse formation and activation/mobilization of other adhesion receptors such as LFA-1 to the cell contact site. Using a DC-SIGN deletion mutant, we show that DC-SIGN is a constitutively active receptor that mediates ligand binding independent of signaling through the cytoplasmic domain. Surprisingly, initial binding of gp120 to DC-SIGN did not result in increased adhesion levels of LFA-1 to its ligand ICAM-1 in both immature DC and Raji-DC-SIGN cells. However, ligand binding to DC-SIGN induced recruitment of LFA-1 to the adhesion site. Moreover, we could demonstrate that activation of LFA-1 results in DC-SIGN-LFA-1 co-clustering in the cell membrane. This triggers binding of ligands to LFA-1 that are shared with DC-SIGN, such as ICAM-3, but not of ligands that are not shared with DC-SIGN, such as ICAM-1. Thus, we propose that upon ligand binding DC-SIGN recruits LFA-1 to the contact site, resulting in the formation of DC-SIGN-LFA-1 co-clusters, in which the initial DC-SIGN-mediated interactions with ligand are transient and eventually shift to more stable LFA-1-dependent interactions.